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Title: Augmenting 3D Laser Scanners with Aerial Photogrammetry for Historic Preservation 
 
Background: The process of preserving historic sites and objects has evolved since the advent of 
the digital age. Traditionally, historic preservation meant removing an object of interest from its 
original location (potentially damaging the object in the process) and placing it in a museum. 
Likewise, preserving a historic landmark usually entailed barring tourists from entering certain 
key areas (thus, limiting the perceived scope of the site). Through the use of 3D laser scanners, 
we have opened up the possibility to preserve historic sites and objects digitally in the form of a 
3D point cloud. The point cloud can then be rendered into a meshed 3D model. While laser 
scanners have proven effective at distance measurement and subsequent 3D point cloud data 
acquisition, they come with their fair share of drawbacks; the most prominent of which being 
that high quality, ground-based laser scanners are typically large, heavy, and unwieldy. This 
particular set drawbacks can lead to entire portions of a 3D point cloud being empty – as the 
laser scanner simply couldn’t be set up in the position needed to scan the hard-to-reach areas 
of a historic site. Thus, 3D laser scanners have the potential to fail in complete historic 
preservation. 
This research seeks to address this problem by utilizing another distance measurement tool, 
aerial photogrammetry, to fill in the gaps present in certain laser scanner-based point clouds. 
Some key questions that are examined in this research are as follows: How accurate is 
photogrammetry in relation to laser scanning? Can a photogrammetric point cloud be merged 
with a laser scanner-based point cloud? If so, does the unified point cloud generate a 3D model 
that has less gaps and empty spaces when compared to the model generated from just the 
laser scanner’s point cloud? Lastly, is the model generated from the unified point cloud 
accurate enough to meet modern historic preservation standards? The results of this research 
have the potential to change the way professional-grade historic preservation is conducted. 
 
Methods: To answer the questions stated in the previous section, two sets of point cloud data 
of the Muller Chapel here at Ithaca College were acquired – one point cloud originating from 
photogrammetry, the other from ground-based 3D laser scanning. Then, the relative accuracy 
of the photogrammetric point cloud to the laser scanner’s point cloud was determined by 
comparing a set of measurements of the same key areas on and around the chapel within each 
point cloud. Lastly, the two point clouds were merged together, and the resultant 3D model 
was examined. 
 
Results: Data analysis is still being conducted as of writing this abstract. However, previous case 
studies regarding the use of laser scanning and photogrammetry in historic preservation 
projects (Dawson, 2013) provides evidence that such methods of distance measurement and 
spatial data acquisition may indeed be utilized in conjunction with one-another. The true 
potential of merging photogrammetry with laser scanning will be revealed once data analysis is 
complete. 
 
Discussion/Conclusion: History is the basis for which we, the human race, view the world we 
live in today. We live our lives in the present based on lessons we’ve learned from the past. If 
we lose the past, we will have only the present to learn from. It is for these reasons why this 
research carries with it an impact that extends beyond recognition from the scientific 
community, rather, it allows the human race to continue on unburdened by the possibility of 
what could happen to the history we’ve created. By improving the means for which we 
preserve the past, we improve the means for which we can shape the future. 
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